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DESIGN BASIS / CRITERIA NARRATIVE
ISSUED FOR CONSTRUCTION DESIGN PACKAGE 4A
Bunker Hill Central Treatment Plant Upgrade Project
Kellogg, Idaho

1.0 INTRODUCTION, PURPOSE, AND SCOPE

Amec Foster Wheeler Environment & Infrastructure, Inc., (Amec Foster Wheeler) has been
contracted by the U.S. Army Corps of Engineers, Seattle District (Government), to perform
design and to upgrade and expand the existing Central Treatment Plant (CTP); a groundwater
collection system (GWCS) including a soil bentonite cutoff wall (SBCW) and new Sludge
Impoundment Area (SIA); operation and maintenance (O&M) of the existing treatment system;
and commissioning and post-construction O&M of the expanded CTP and GWCS. Amec Foster
Wheeler will conduct this work under Contract Number W912DW-16-C-0012.

The purpose of this narrative is to document Design Package 4A, which covers the following
components:

e CTP civil site work, including CTP demolition plans, CTP underground utilities and
piping, and CTP grading plans;

o Civil discipline-specific design criteria for the project;

¢ Civil discipline-specific CTP design drawings and specifications; and

e Civil discipline-specific design variations for the CTP.

Design Package 4A is consistent with the Design Packaging Plan (Amec Foster Wheeler,
2017a) and the Design Quality Control Plan (Amec Foster Wheeler, 2017b). Specific
requirements as defined in the Statement of Work 01 10 00 (SOW) (USACE, 2015) are
summarized in Section 4. The civil preload plan for the new thickener, the new reactors, and the
new filter building is included in Design Package 7.

The design specifics of the SIA and soil bentonite cutoff wall are discussed in Design Package 5
and Design Package 6, respectively. Supplemental equipment and construction sequencing
needed in order to tie in and commission the supplemental treatment equipment that will be
required to implement upgrades to the CTP as defined in this Design Package 4A are discussed
in the Supplemental Equipment Treatment Plan/Sequencing Plan, which was submitted
separately as a stand-alone document.

Design Basis / Criteria Narrative — Design Package 4A Amec Foster Wheeler
Bunker Hill Central Treatment Plant Upgrade Project Page 1
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2.0

OVERVIEW AND REPORT ORGANIZATION

Design Package 4 is divided into five sub packages:

Design Package 4A — CTP (Site) Civil;
Design Package 4B — GWCS, Outfall Dissipater and Structural Concrete;

Design Package 4C — Mechanical, Piping, Structural Steel, Architectural, and
Instrumentation & Controls;

Design Package 4D — Electrical and Heating, Ventilation, and Air Conditioning; and

Design Package 4E — Clarifier Upgrades.

The sub packages of Design Package 4 utilize the design basis/criteria presented in Final
Design Package 1. Once finalized and approved by the Government, Design Package 4 will
contain the bulk of the design for the planned expansion and upgrades to the CTP. The GWCS,
yard and conveyance piping outside the CTP area, and the outfall dissipater are included in
Design Package 4B.

The Design Package 4A components described in Section 1 are discussed in this document as

follows:

Section 3 summarizes the CTP process upgrades/expansions, and includes a basis of
design, brief overview of process design and SOW requirements.

Section 4 summarizes the design requirements for civil/site work as well as variations
from the design described in Amec Foster Wheeler’'s accepted proposal. Relevant
documents and calculations are included in the appendices as referenced in text.

Section 5 contains the references.

A complete discipline-specific drawing set is included as Appendix A, Design Package 4A Civil
Site Work Drawings. The drawings are referenced in the applicable sections of this report. A
complete specification package is included as Appendix B, Design Package 4A Civil Site Work
Specifications. The specifications are referenced in the applicable sections of this report.
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3.0 CENTRAL TREATMENT PLANT UPGRADES AND EXPANSION

Upgrades to and expansion of the existing central treatment plant pertaining to the site civil work
are described in this section. The preliminary narrative that was provided in Design Package 1
has been expanded to include all requirements as defined in SOW Paragraphs 2.3 and 2.4, and
the relevant performance standards as defined in SOW Paragraphs 3.2 through 3.8. The
process description is included in Design Package 4C. This section describes yard piping for the
influent system to the CTP and piping within the CTP, such as filter system piping and sludge
recycle piping. Table 3-1 summarizes the scope of the upgrades and expansion of the existing
CTP as defined in SOW Paragraphs 2.3 and 2.4 and the relevant requirements as defined in the
Design Quality Control Plan (Amec Foster Wheeler, 2017b) and the Design Packaging Plan
(Amec Foster Wheeler, 2017a), and lists the location in the text or in the other design packages
where the information can be found.

Table 3-1: SOW Scope of Upgrades/Expansion of CTP

SOW Scope SOW Requirements Report Section
CTP Liquid Stream
Influent System Paragraphs 3.2, 5.2,5.3.1 Section 3.2.2
'g":gﬁcwater Pipeline Direct Feed | o agraphs 4.9, 5.5.2, 5.5.7 Sections 3.2.2.1 & 3.2.2.4
Lined Pond Influent Pipeline Paragraphs 4.9, 5.5.2,5.5.7 Sections 3.2.2.2 & 3.2.2.4
CIA GWCS Influent Pipeline Paragraphs 4.9, 5.5.7 Sections 3.2.2.3, 3.2.2.4 and

Design Package 4B
Section 3.2.3 and Design
Packages 4B & 4C
Sections 3.2.4, 3.2.5 and
Thickener Paragraphs 3.2, 3.7, 5.2, 5.3.3 Design Packages 4B
(foundation design) & 4C
Section 3.2.6 and Design

Reactors B1 & B2 (Neutralization

and Oxidation) Paragraphs 3.2, 5.2, 5.3.2

Filter System Paragraphs 3.2, 3.3,5.2,5.3.4 Packages 4B (foundation
design) & 4C
. - Section 3.2.6 and Design
Filter Feed Pipeline Paragraphs 1.5, 4.9, 5.5.7 Package 4C
. L Section 3.2.6 and Design
Dirty Backwash Return Pipeline Paragraphs 4.9, 5.5.7 Package 4C
P Section 3.2.6 and Design
CTP Effluent Pipeline Paragraphs 4.9, 5.5.7 Package 4B (outfall dissipater)
Lime System Paragraphs 3.1, 3.2, 5.3, 5.3.6 Design Package 4C
Lime Slurry Feed Loops E%rz;graphs 49,536,552, Design Package 4C
Reactor A (Recycled Sludge .
Conditioning) Paragraphs 3.2, 5.2, 5.3.7 Design Package 4C
Polymer System Paragraphs 3.2, 5.2, 5.3.8 Design Package 4C
Design Basis / Criteria Narrative — Design Package 4A Amec Foster Wheeler
Bunker Hill Central Treatment Plant Upgrade Project Page 3
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SOW Scope SOW Requirements Report Section
Sections 3.2.7 & Design
Plant Water Paragraphs 3.2, 5.3.9 Package 4C
Process Air Air barrier quality control plan Design Package 4C

CTP Drain System

Paragraphs 3.2, 5.2, 5.3.11

Design Packages 4B & 4C

Automatic Monitoring and
Sampling Systems

Paragraphs 3.2, 5.2, 5.3.12

Design Package 4C

CTP Solid Stream

Sludge Recycling

Paragraphs 3.7,5.4.1,5.4.2

Design Package 4C

Sludge Recycle Piping

Paragraphs 1.5, 4.9, 5.5.2,
5.5.7

Design Package 4C

Sludge Wasting

Paragraphs 3.7, 5.4.1,5.4.3

Design Package 4B & 4C

Sludge Monitoring and Sampling

Paragraphs 5.4.2, 5.4.3

Design Package 4C

Abbreviations:

CIA = Central Impoundment Area

CTP = Central Treatment Plant

GWCS = groundwater collection system
SOW = Statement of Work

31 BAsIS OF DESIGN

This section provides brief updates to the basis of design for the planned upgrades and

expansion of the CTP, as necessary. The basis of design was provided in Design Package 1.
The Process Design Criteria and Verification Plan is included in Appendix C. Design flows for
the CTP influent and the filtration system have not changed. No updates to the basis of design
affect the CTP site civil work.

3.2 PROCESS DESIGN

This section describes the various systems/unit operations that will be part of the upgraded CTP
and should be reviewed in conjunction with the Design Criteria and Verification Plan

(Appendix C). References to some applicable civil drawings are made in this section to support
general discussion of the process. Documents and calculations required for the
expansion/upgrades to the CTP summarized here are also described in Section 4. The process
description for each new major component added/modified as part of the CTP improvements
and the process control narrative are included in Design Package 4C.

3.21

The equipment sizing and process design information presented throughout Section 3.2 is
consistent with Design Package 1 and meets the requirements set forth in the SOW. Two

General Equipment Sizing Approach

scenarios were considered for equipment sizing: 1) base flow/strength conditions and 2) design

Amec Foster Wheeler
Page 4
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flow conditions. Additional information on equipment sizing is included in Design Package 4C for
each component of the upgraded/expanded CTP.

3.2.2 Influent System

Influent will consist of gravity and pumped water from the Kellogg Tunnel that, in turn, gravity-
feeds to the CTP, pumped groundwater from the GWCS, pumped Lined Pond water and gravity
fed return water from the new SIA. There will be a total of five influent pipelines: the mine water
direct feed line, the pipeline from the Lined Pond to the CTP, the two force mains from the
extraction wells of the GWCS, and a return line from the new SIA. Design Package 4A covers
the influent pipelines within the CTP yard area, including the mine water pipeline direct feed and
the Lined Pond influent pipeline, and connection points within the CTP yard area for the GWCS
pipes and the SIA return line. The pipelines outside the CTP area are included in Design
Package 4B including the GWCS collection system and force main.

3.2.2.1 Mine Water Pipeline Direct Feed Branch

The existing mine water direct feed line is a 20-inch high density polyethylene (HDPE) pipeline
that currently discharges to the existing aeration basin. The current discharge end of the feed
line will be demolished and replaced with new piping that will discharge to Reactors B1 and B2.
Drawing C-420 shows the new mine water direct feed line tie-in. The final aboveground piping is
included in Design Package 4C. The mine water direct feed line will continue to provide flow by
gravity. The existing valving will be used to direct mine water direct feed to the Lined Pond
during shutdown of the CTP.

3.2.2.2 Lined Pond Influent Pipeline

The existing pipeline from the Lined Pond to the CTP is a 24-inch HDPE pipeline that currently
discharges to the existing aeration basin. The current discharge end of the feed line will be
demolished and replaced with new piping that will discharge to Reactors B1 and B2. The tie-in
for the Lined Pond pipeline is included in the Supplemental Equipment Treatment
Plan/Sequencing Plan and the remainder of the underground Lined Pond tie-in to Reactors B1
and B2 are shown on Drawing C-420. The aboveground piping design is included in Design
Package 4C. Lined Pond water will be pumped using the existing Lined Pond pump station,
which includes three pumps. A new level sensor and level controller will be installed in the Lined
Pond to control the existing Lined Pond pump influent to the CTP.

3.2.2.3 Central Impoundment Area Groundwater Collection System Influent Pipeline

The GWCS force mains will be new 14-inch HDPE pipes that will run from the extraction wells to
Reactors B1 and B2. The GWCS force mains will be fed using new well pumps. For potential

Design Basis / Criteria Narrative — Design Package 4A Amec Foster Wheeler
Bunker Hill Central Treatment Plant Upgrade Project Page 5
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future CTP expansion, stub-outs will be provided for above-grade piping. Additional design
details for the GWCS force mains are provided in Design Package 4B. The GWCS parallel force
mains will have actuators to allow for isolation of either influent line. Piping will be provided to
direct flow from the CTP to the Lined Pond, as shown on Drawing C-420.

3.2.2.4 Influent System Monitoring, Maintenance, and Control Strategy

Flow meters will be installed on influent pipelines as required by SOW Paragraph 5.3.12.
Sampling valves for the collection of grab samples will be provided for each of the five influent
pipelines. The GWCS force mains and extensions of both the existing Lined Pond and direct
feed lines will be designed for pigging and/or cleanout by hydro-jetting. The new GWCS force
main will include pig launching stations, which have been designed per specifications provided
in SOW Paragraph 4.6.4. The existing pig launching station on the mine water direct feed line
will continue to be used. Means to capture these pigs and to control associated hydraulic surge
and remove waste material will be provided. The existing Lined Pond line will be modified so
that it can be hydro-jetted. Design of the return line from the new SIA will allow for hydro-jetting
of the line.

The old mine water direct feed pipeline will remain in service and undisturbed.

The upgraded CTP will be designed and configured to treat a design flow of 8,000 gallons per
minute (gpm) (5,500 gpm of mine water and 2,500 gpm of groundwater), plus applicable recycle
flows. Excess mine water flow beyond 5,500 gpm will be stored in the mine and is not included
in the scope of work for Amec Foster Wheeler.

The Lined Pond will also be used to store water when the total combined flow to the CTP is less
than 1,800 gpm, at which point it may become necessary to operate the CTP on a campaign
basis due to the flow requirements for filter backwash water. An influent flow of less than

1,800 gpm to CTP is not expected with the GWCS in operation.

Under base flow conditions, all mine water and groundwater would flow to the CTP directly
(except for the old mine water flows, which flow to the Lined Pond). Under base flow conditions,
the Lined Pond would be operated to provide maximum live storage capacity to allow for
emergency shutdown of the CTP for repair or maintenance.

Mine water direct feed, Lined Pond, GWCS, and SIA return influent streams will discharge to
Reactor B1, with piping/valving provided to divert all flows to Reactor B2 in the event that
Reactor B1 is out of service, as described in more detail in Design Package 4C.

Design Basis / Criteria Narrative — Design Package 4A Amec Foster Wheeler
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3.23 Reactors — Neutralization, Oxidation, and Precipitation

Three tanks will be used to combine lime slurry and recirculated sludge with the influent feed
water and provide mixing and residence time for the neutralization, oxidation, and metals
precipitation reactions to occur as discussed in more detail in Design Package 4C. The preload
plan for the reactors is included in Design Package 7. Structural concrete is included in Design
Package 4B. The mechanical design of the reactors, including structural steel and equipment, is
included in Design Package 4C.

3.24 Existing Clarifier

The existing 236-foot-diameter clarifier will continue to operate as a clarifier and provide settling
of solids with production of a low-density sludge that will be pumped to a separate sludge
thickener (described in Section 3.2.5) and an overflow that will discharge to the filter feed tank.
The existing clarifier will be evaluated in accordance with SOW Paragraph 5.3.3 to assess the
sizing and required upgrades for the new function of the feed well, the effluent launder, support
bridge, feed pipeline, and supports. These upgrades will be described in Design Package 4E.
Clarifier overflow will gravity flow to the filter feed tank through the existing launder and drop
box, and a new clarifier effluent launder box and associated new pipeline will be provided to
meet the design flow.

3.2.5 Sludge Thickener

The existing clarifier underflow will be pumped to the thickener feed tank and then to the
105-foot-diameter sludge thickener. Thickener overflow will combine with Reactor B1 and B2
overflow and dirty filter backwash in the overflow drop box leading to the clarifier feed well.

Excess sludge from the sludge thickener will be pumped from the cone of the sludge thickener
in two 3-inch HDPE underground pipes to the Sludge Pond on top of the Central Impoundment
Area until it reaches maximum capacity and thereafter to the new SIA. Sludge wasting will be
accomplished using two new variable-frequency-drive controlled pumps, each with a nominal
and maximum capacity of 75 and 150 gpm, respectively. Each pump will be connected to its
own discharge pipeline to allow one pump to be in operation while the other remains on standby
or is shut down for maintenance. Sludge generation rates under design flow/strength conditions
are not sufficient to allow for continuous pumping of waste sludge due to the limitations of
minimum practical pipeline sizing and minimum velocities needed to prevent settling and line
plugging. Excess sludge will be pumped from the sludge thickener through the pipeline to the
new SIA and then flushed with plant water at the end of each cycle. Additional information,
including details associated with the sludge wasting pumps, is included in Design Package 4C.

Design Basis / Criteria Narrative — Design Package 4A Amec Foster Wheeler
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3.2.6 Filtration System and Effluent System

The clarifier overflow will discharge to a filter feed tank through 24-inch underground HDPE
pipes; overflow will then be pumped through seven 12-foot-diameter multimedia pressure filters
for removal of suspended solids. The filter system will have to operate at a minimum flow of
about 1,800 gpm or greater in order to have sufficient feed flow to generate backwash water. In
the unlikely scenario the combined flow of mine water and groundwater is less than 1,800 gpm,
it will be necessary to operate the CTP on a campaign basis using the Lined Pond for storage.

Effluent will be pumped through the filter system, then through a new effluent discharge pipeline
and outfall dissipater to the South Fork of the Coeur d’ Alene River. The design discharge flow
from the filter building is 8,000 gpm, and discharge will be through a 20-inch HDPE pipeline.
Design of the effluent outfall dissipater is discussed in Design Package 4B. Discharge to the
effluent outfall dissipater will be accomplished using the filter feed pumps.

3.2.7 City Water System
City water will be used for the following:

e Lime slaking and dilution,

e Filling the plant water tank during start-up,
e Polymer makeup,

e Pump seal water,

e Safety shower and eyewash water, and

e Frost free washdown hose bibs.

Safety shower and eyewash water will be city water that has been heated in a tempered water
tank. City water will be pumped through the three safety shower eye wash stations using two
new variable speed pressure-controlled pumps with a return loop to the water heater.

Piping will be provided as a backup to allow for substitution of city water with plant water when
city water is not available. The CTP’s city water system will be isolated from the distribution
system via a reduced pressure detector assembly (backflow preventer) located adjacent to the
main gate. A new 10-inch HDPE firewater loop is being installed downstream of the backflow
preventer, as shown on Drawing C-420.

3.3 GENERAL LAYOUT

The site layout is limited by the distance from the access road on the north side of the existing
control building to the maintenance building. A single way road is provided, which forms a loop

Design Basis / Criteria Narrative — Design Package 4A Amec Foster Wheeler
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for vehicles returning to Wildcat Way. The minimum road clearance is 20 feet, and it is located
between the existing maintenance building and the new thickener. The site accessibility has
been checked with simulation software, and the vehicle path is shown on Sheet C-001, CTP
Site Layout. The location of the future reactors and filter building are shown on Drawing C-001.

Design Basis / Criteria Narrative — Design Package 4A
Bunker Hill Central Treatment Plant Upgrade Project
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4.0 DESIGN REQUIREMENTS

4.1 CIVIL/SITE WORK

Civil site work includes site layout, site demolition, site preloading, site grading, stormwater
management, yard buried and overland piping, and fencing. Preloading is described in Design
Package 7.

411 Design Criteria

See Civil Design Criteria DC-P-001 (Appendix D). Table 4-1 identifies Design Package 4A
deliverable requirements.

Table 4-1: Design Package 4 Civil Requirements

Requirements Source Document Comments
Specifications SOwW 194043-700-DD10-SPC-002, revision 0, NA
P Paragraph 4.4.6 | CTP Civil Specifications, Appendix B
Erosion Control Design Qualit
Measures Analyses 9 Y| Described in Section 4.1.2.1 NA
_CTp Control Plan
o Described in Section 4.1.2.2; for demolition,
Demolition, . .
L Design Quality | see Sheets C-010 and C-011. The
Decommissioning, . e NA
Control Plan Demolition, Decommissioning, and Salvage
and Salvage Plan - X .
Plan is included in Appendix F.
Grading and Design Qualit
Permanent Erosion 9 Y| sheets C-321, C-330, C-331, and C-332 NA
Control Plan
Control
Civil 2D Package NA Civil design sheets NA
Overall Civil Site Design Quality Sheets C-001, C-002, and C-420 NA
Plan Control Plan
Abbreviations:

CTP = Central Treatment Plan
NA = not applicable
SOW = Statement of Work

41.2 Design Solutions

4.1.2.1 Erosion Control Measures Analyses

The 2-year 24-hour rainfall is 1.85 inches (NOAA, 1973). Rainfall distribution is Type Il. The
catchment area is 35,000 square yards, including the CTP area and part of the adjacent
neighboring property (Drawing C-321). Site cover is mainly silt gravel with sand, and silty sand
with gravel above gravel. The site is classified as A/B hydrologic soil group. The 2-year storm
event, 24-hour surface runoff volume is approximately 550 cubic yards.

During construction, the lower area in the southwest corner of the CTP yard (below the
2,274-foot contour line) will be used as a temporary detention pond. It can detain approximately

Design Basis / Criteria Narrative — Design Package 4A Amec Foster Wheeler
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350 cubic yards of water. The temporary pond area cannot contain the total surface runoff of

a 2-year 24-hour rainfall; the surface runoff water will be pumped to the existing thickener during
and after rainfall. The pump capacity shall not be less than 100 gpm when the temporary pond
reaches 2,274 feet elevation.

4.1.2.2 Demolition, Decommissioning, and Salvage Plan

The demolition, decommissioning, and salvage will be directed by two plans and DP4A
Drawings C-010 and C-011. The Demolition Subcontractor will prepare a Demolition Plan
consistent with Specification 02 41 00.04 that details their salvage, demolition, and removal
procedures as a stand-alone plan. This plan will contain the subcontractor’s approach as it
relates to the specification requirements, environmental, PPE assignment, monitoring,
removal/abatement, handling/storage, disposal, and other pertinent requirements. The
Government will have an opportunity to review this plan and it will be documented in the
Submittal Register.

A second demolition plan (Demolition Decommissioning and Salvage Plan, GeoTek, revised
May 2018) related to solid and demolition waste management consistent with Specification 01
79 19 has been prepared and is included as Appendix F. Equipment inside existing structures
and buildings will be salvaged or relocated to the extent practical as described in both plans.

A list of structures/buildings to be demolished, demolition details, and the key sequence are
shown on Sheet C-010. The Supplemental Equipment Treatment Plan/Sequencing Plan
describes construction and demolition sequencing in more detail. Removal and abandonment in
place of buried pipes are shown on Sheets C-420, C-424, C-425, C-426, and C-427.

To ensure the stability of the existing maintenance building during demolition of the Polishing
Pond, an early activity supporting demolition will remove sludge in the Polishing Pond. Quarry
spalls of 4-8 inches will be placed into the pond beside the pond wall near the maintenance
building (see Sheet C-011, Details B3 and B5). The pond wall will be demolished to pond
bottom. A separate work plan for dredging the Polishing Pond and demolishing the polishing
pond will be submitted to the Government or will be included as part of the Demolition
Subcontractor’'s Demolition Plan.

Demolition, removal, and abandonment of existing utilities will be coordinated with utility
providers, site personnel, the government, and contractors.

Design Basis / Criteria Narrative — Design Package 4A Amec Foster Wheeler
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4.1.2.3 Utility

The CTP civil yard piping Sheets C-420 and C-424 through C-427 are mainly based on the
process and instrumentation diagrams included in Design Package 4C. Fire water supply
complies with requirements of City of Kellogg (ICC, 2015).

4.1.3 Deliverables

Design Package 4A deliverables for the civil work related to the CTP are listed in Table 4-2.
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Table 4-2: Design Package 4A CTP Civil Deliverables

Sheet ID/Document Number | Document Name

C-001 CTP SITE LAYOUT

C-002 CTP EXISTING SITE LAYOUT

C-010 CTP DEMOLITION PLAN

C-011 CTP DEMOLITION SECTIONS AND DETAILS

C-321 CTP EROSION AND SEDIMENT CONTROL PLAN

C-330 CTP SITE FINAL GRADING AND SURFACE DRAINAGE PLAN

C-331 FINAL GRADING SECTIONS AND DETAILS -1

C-332 FINAL GRADING SECTIONS AND DETAILS - 2

C-333 CTP SITE FENCE DETAILS

C-420 CTP BURIED AND OVERLAND UTILITIES OVERALL PLAN

C-424 CTP BURIED AND OVERLAND UTILITIES PLAN - 1

C-425 CTP BURIED AND OVERLAND UTILITIES PLAN - 2

C-426 CTP BURIED AND OVERLAND UTILITIES PLAN - 3

C-427 CTP BURIED AND OVERLAND UTILITIES PLAN - 4

C-430 CTP BURIED AND OVERLAND UTILITIES SECTIONS AND
DETAILS - 1

C-431 CTP BURIED AND OVERLAND UTILITIES SECTIONS AND
DETAILS - 2

C-432 CTP BURIED AND OVERLAND UTILITIES SECTIONS AND
DETAILS - 3

C-433 CTP BURIED AND OVERLAND UTILITIES SECTIONS AND
DETAILS - 4

194043-700-DD10-DSC-001 CIVIL DESIGN CRITERIA

DC-P-001 DESIGN CRITERIA AND VERIFICATION PLAN

02 41 00.04 DEMOLITION

3100 00.04 EARTHWORK

313211.04 SOIL SURFACE EROSION CONTROL

3231 13.04 CHAIN LINK FENCES AND GATES

3232 23.04 SEGMENTAL CONCRETE BLOCK RETAINING WALL

3311 00.04 WATER UTILITY DISTRIBUTION PIPING

3340 00.04 STORM DRAINAGE UTILITIES

3346 13.04 FOUNDATION DRAINAGE SYSTEM

Abbreviations:

CTP = Central Treatment Plan

Design Basis / Criteria Narrative — Design Package 4A
Bunker Hill Central Treatment Plant Upgrade Project

Kellogg, Idaho

Amec Foster Wheeler
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41.4 Design and Code Checklists

Supporting design and documentation has been developed and is included as Appendix E.

4.2 DESIGN VARIATIONS

Table 4-3 provides details of design variations. Unless indicated otherwise, variations are
technically equivalent or better (i.e., of no lesser value to the Government) and in compliance
with SOW criteria, at no cost to the Government, and no additive or deductive modifications of
the contract are requested. Design variations that were submitted with Design Package 1 and
approved by the Government are not included in Table 4-3.

Design Basis / Criteria Narrative — Design Package 4A Amec Foster Wheeler
Bunker Hill Central Treatment Plant Upgrade Project Page 13
Kellogg, Idaho



Table 4-3: Design Variations
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# | Design Variation

Relevant SOW criteria/
Performance Standard/s

Associated Technical
Considerations

Original Design Proposal

Proposed Design Variation

Evaluation of the Design Variation

DRAWING
1 | NUMBERING
SYSTEM

Drawings

(SOW 01 33 16 Paragraph
3.7.1)

Submit drawings complete with
contract requirements.

Design documents shall be in compliance with the latest version
of the A/E/C CADD Standard.

Amec Foster Wheeler uses an internal drawing numbering
system that is embedded in the model used to generate the
CTP drawings. We propose to use our numbering system
consistently across all drawing numbers. Sheet identification
will be consistent with the A/E/C CADD Standard. A copy of
the Amec Foster Wheeler numbering convention is available
upon request.

No additive or deductive modifications are
requested, and no cost impacts will be
realized as a result of this variation from
the accepted Amec Foster Wheeler
proposal.

Accepted with no exceptions per DP4A
USACE Comment 7346384.

SLUDGE PIPING
DELIVERY

2 | ALIGNMENT CTP
TO SIA

Provide one or more sludge
delivery lines from the sludge
wasting pumps to the new
impoundment.

(SOW Paragraph 6.4).

Contractor is to continue filling
existing sludge impoundment until
such time that the existing cell is
full. The existing impound has
approximately 29,000 yards
available capacity.

(SOW Part 5.4.3).

Existing sludge delivery line to the
impoundment is 10” diameter.
Sludge volumes from HDS plant
operations will not result in
sufficient volumes produced to
maintain required flow velocity.

The original design proposal called for the new sludge lines from
the CTP to follow the existing 10” pipeline up the CIA access
roadway.

The length of the proposed delivery line (via the access
roadway) produced excessive amounts of backpressure on
the pumps and would have required upsizing equipment and
piping to overcome the head losses. The route was modified
to follow the GWCS and effluent pipelines to the CIA. The pipe
to the existing impound is a single branch line from the twin
delivery pipes.

The proposed design variation will allow
us to continue to meet the relevant
performance standard while being
technically equivalent to what was initially
proposed, as we will be able to more
efficiently pump sludge to the
impoundment.

No additive or deductive modifications are
requested, and no cost impacts will be
realized as a result of this variation from
the accepted Amec Foster Wheeler
proposal.

Accepted with no exceptions per DP4A
USACE Comment 7346384.

FILTER
BUILDING

3 | LOADING DOCK
AND BOLLARDS

Provide a loading dock on the
east building wall of the Filter
Building. Bollards shall be
placed on the east side of the
Filter Building Loading Dock.

(SOW Paragraph 5.5.2)

The east side of the filter building
is inaccessible because of the
design to include a new sludge
thickener with access walkway.

The original design proposal shows a loading dock/ramp to the
south side of the new Filter Building. The proposed design
accounted for placement of a new thickener to the east of the
new Filter Building.

We propose to keep the design consistent with our proposal
and to provide a loading ramp to the south of the Filter
Building. Bollards will be placed within approximately 1 foot of
the Filter Building door to prevent errant backing strikes hitting
the door frame. The loading ramp will be designed in
accordance with SOW Part 5.5.2 and will provide delivery
access by a WB-40 articulated truck and trailer. The ramp will
allow access by a forklift and easier movement of heavy
equipment to and from the new Filter Building.

The future filter building, thickener, and reactors are shown on
C-001 to display spacing and turn radius available.

The proposed design variation will allow
us to continue to meet the relevant SOW
requirements while being technically
equivalent to what is required by the
SOW.

No additive or deductive modifications are
requested, and no cost impacts will be
realized as a result of this variation from
the SOW.

Accepted with no exceptions per DP4A
USACE Comment 7346384.

Design Basis / Criteria Narrative — Design Package 4
Bunker Hill Central Treatment Plant Upgrade Project
Kellogg, Idaho

Amec Foster Wheeler
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Relevant SOW criteria/

# | Design Variation Performance Standard/s

Associated Technical
Considerations

Original Design Proposal

Proposed Design Variation

Evaluation of the Design Variation

The SOW and proof of concept
drawing showed a new combined
6-inch water service connection for
potable and fire water use. Based
on fire flow calculations, the new
water service connection for fire

From discussions with Central Shoshone County Water
District, the existing potable service connection should remain
for potable water use and a new separate water connection
installed for fire water use.

The proposed design variation will allow
us to continue to meet the relevant SOW

U | caiesonean |y shoude e mimm o Ihre o e o v st e nmtng | ey e
, gigi?fg\i o e e adjacentyto A 8 inches. A new 8-inch combined potable and fire water service connection to the City water system. The new potable water S%W. q y
main gate The RPBA has an open port for connection with an unspecified backflow preventer. connection for the filter building is proposed to be an » ) o
ASSEMBLY : discharging water, and needs to be extension of the existing potable water line after the backflow | No additive or deductive modifications are
(RPBA) (SOW Paragraph 5.5.9) installed above ground and higher preventer in the pump house. As agreed to by Water District, | requested, and no cost impacts will be
than the 100-year flood elevation no potable water backflow preventer needs to be added to the | realized as a result of this variation from
to prevent cross-contamination. existing service connection, and a double check valve the SOW.
H ) ¢ sufficient ; backflow assembly will be installed on the fire water service
ere is not sufficient space for connection.
aboveground installation of the
RPBA adjacent to the front gate.
Abbreviations:

A/E/C = Architecture, Engineering, and Construction
CADD = computer-aided drafting and design

CIA = Central Impoundment Area

CTP = Central Treatment Plant

GWCS = groundwater collection system

HDS = high density sludge

RPBA = reduced pressure backflow assembly

SOW = Statement of Work

Design Basis / Criteria Narrative — Design Package 4
Bunker Hill Central Treatment Plant Upgrade Project
Kellogg, Idaho

Amec Foster Wheeler
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APPENDIX A

Design Package 4A Civil Work Drawings
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